Document Summary: JP 10-256362 A2 Page 1 of 1 



a u r i g i n Document Summary 




New 
Search 



Help 



Preview Claims 
Preview Full Text 
Preview Full Image 



Email Link: 



Document JP 10-256362 A2 

^tie- SEMICONDUCTOR SUBSTRATE, AND MANUFACTURE OF SEMICONDUCTOR 

SUBSTRATE AND THIN FILM SEMICONDUCTOR 

Assignee: SONY CORP 

Inventor: INAKANAKA HIROSHI 

US Class* 

Int'l Class: H01L 21/762 A; H01L 21/306 B; H01L 27/12 B; H01L 31/04 B; H01L 33/00 B 

Issue Date: 09/25/1998 

Filing Date: 03/17/1997 



Abstract: 

PROBLEM TO BE SOLVED: To obtain an optimum-strength structure according to the 
use and mode by forming a single crystal semiconductor layer and porous layer on a 
semiconductor substrate through a hollow layer having dispersed columnar pieces. 

SOLUTION: A multi-step anodic forming is applied to a single crystal Si semiconductor 
substrate 1 1 to form a porous layer 12 composed of a low- porosity porous surface layer 
12S and higher medium-porosity layer 12M than the layer 12S on the substrate surface and 
heat-treated to make smooth the surface of the layer 12S and form a hollow layer 13 at the 
interface of the porous layer and substrate 11, extending along the layer 12 with a single 
crystal semiconductor layer 14 formed on the hollow layer 13, which has a plurality of 
dispersed and planted, hence the hollow layer 13 cracks for holding the separability. 
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Slit. M^I±fflfl5 fl H H ^*Ii. KWfSjIJft* 
T. ±K£iflH<h. ±8B*«fffi*#«:IB4:. ^7LSH£ 
[gS*JS4] ^W#Sff«Bfc. £7 

[ffil^JH 6 ] ±££g*HrHM£fl:{£& . < 1 *> 1 ». 

[M*B7 ] ±E*ai»»«fl:j5K*. '>&< £*> 1 « 
£ C J; o Iff -5 d £ £T 3 4 IC5S 

[ffl*«9] 1S7--;^, ^JEt)b<li«CEC07K 
[i*f 10] ±E7X-;|/£. ?£l£t>L<{iifiSJ£OT 50 



2_.. 

[M$gl 1] ±E7--^£. #EEt>U<tt«EEO 

3] _hE7n-;U£. Sg8 fie^tfXTC^I? 
[li^JBl4] ±E7--M. &8mmtfX7im& 

zmm&-4i-$-2>J3*iz£-oTm2k-fz>z\t£ftmt-rz> 
[fEgsroSMfflfciftW] 

[0 0 0 1 ] 
[0 0 0 2] 

<D¥mftm^fimmv>&mzMfSL2tiTfj.z>¥-mfc&*ii 
®&m<n¥mi*&&$:ffii8.-?2>m-&iz£>^T, mx.vs.-y 

UJrisffrMljiiz-r&iifr, &Z>WZ^fri<S>2>SO I (S 
em i conduct or on Insulator) tMtTSig^KiJ^T 

[0 0 0 3] 

I¥9 - 5 3 3 5 4^Ul«SSftC*^T. 5fclc¥##Sf*: 
fc. d<DA'it^«fc*»^. e&Sas#KiiH«;ttf**Sft 

[0004] mxttz.<D&otmm*mtt-m 
&'&2>®-&izmmi,T!f?mts. ! tmftmft£> zwtmw- 

[0 0 0 5] 

[0 0 0 6] *38^ir«k4*J»#*»:»«ia*tett. * 
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[0 0 0 7 ] Sfc, *»9J«-i«)»l»*W#^aifi*ffi 

[0 0 0 8 ] Sfc, **?BJCJ;*»R#»i»«)llifi*ft 
at. *7LJlli<0l*S^ctoT«aUfc*««*W*)B 
[0 0 0 9 ] ±i£L/iJ:^{^ *^C«t5*S«:i* 

:^b, ¥^ B 1 J ¥^^ : bL,<H^7LK^(c>c«}L, jsE so 

KioTiig^K^BS (MM) nc^T^St)^ 
[0 0 10] fit, C<B¥W#*#IC»T*£HWCB 

[0011] 4 0 

*«WK:*str>Ttt. ¥**fi*^HfC, ^BtKHMffcrt 
R. »tt<*R. *Sfr^i*»fleR, M^tfxW + yt 



4 

[0012] z<n¥mi*mft&-&?z¥m{*gimz&^ 

T, **#S#^6»(ll (MM) n:ti:i-5t, T 
[0 0 13] Sfc, fdiCO^SSSg^<h LTte, _tS!L*:¥ 

fWiittl::. (MM) LTiR¥* 

[0 0 14] &£®{Mfi, ^Sico^ri;. 
cfc£3?iS££ffiVo I . 46, No. 5, pp. 8-1 
3. 1 9 9 5 C^TLKS i (DBffiffcfifc] K^n/rAJfe 

tt, *1 j3«fclXK2 0)li 1 A*5«J:tfl BSWTS2Jt« 
iB<0MjB«K«l*«fflti6ns. fit, Pitt lA&cfc 
tfl BMJ-*?LRIi«:«$^^*#**l 1 

jt^eMffi3A^J:^3Ba)&-'^EB$n§o « 
«?*««i<z)*i*5cfctf*2<o«i A*s«t:tf l Brtt: 
tt. tn? n«A tf 7 7 <t*3iH f tx* y -^c? h 

5 OH«fc££**T*«fftiSMt4. *5^H7 7ft**H 

^£;TL ^ 1 *5cfc6<SS2tf)tg 1 A&£Zfil BIZ&^TM 
Si§S4l:M»:a*i l <^PiBf^tgtt-rs«t-5twi2B 
Sn, 7^1^*13 A*5j;tf3 B^»igMt4Ca»E 
g£fi£o fit, 4^ttS^l 1W*?LIWI*»J«T 

^*RBi«a)« i Art<oM»«f«4 izmmztir^zn 

M 3 AffliJ^ftSffl'J t LT, iSffittiH 2 *<»ttSntB« 

IS3 A£>£tf3 Bp B inai«*^j:ans. c^ct^icr* 
sis«* s Jtesn. cn(Ccfco, ¥3J#s# i i a>«ffi3 

A«JCi*|6jTSKiffl^ffifSSnT*?LHfl:'r*- 
[0 0 15] CW28!t^{:J:§i:t(l 5^ 

(D ^" — ^ -y ^7 b ^«*^*W(**WfCi»A-r« C 

[0016] LfrLtetfi*. nmittfSitt^ ±&Ltz2m 

Sf*l OU >y 5$rfrLT^ : & : (I«f€rUTSBg$ 
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n^o fit, «*«*4+ti*»anfc*«3A«i& 

^ T fe, 1 10>M3Afc»ft-r*«M>iB** 

[0 0 17] *bTC<z)»«ftfiEJc*3^**fra)a*«i 

[0 0 18] *##:a#:H»-r*»«fK*«- '>< £ *> 

-rzrsmitiSLiz&rtz* ^mmm^m-rr^mitmz 

[0 0 19] *fc, BaffcdEirSKI^T, *S59?l£*: 

[0020] ^mftmm*. y'jn>s i <^m^s s 

*5«^tt:S i **8SS#* M^ttGaAs, G 
aP, G a N, S i G e ^ h s ^cd^«I^1M 

[0 0 2 1 ] ft^«*W*^±SJ»R a » £ #*&»fiE"t«> 

[0 0 2 2 ] Sfc, nfflfe U< ttpffl<& 

U K»«ftJac*fT5»fttt. pffla>**E*W*H»«KF 

ftl Oi9atoms/cm3 eSJCK — "^Stl. *<0»fit** 50 



6 

0. 0 1-0. 0 2QcmiK©S iSfiSffl^4't2f" 

[0 0 2 3] S^<7)«fiES:«SC 

[0 0 2 4 ] #JLR»«:««L,fc» 

teK?S*T»D8fcf 5<ta^ He. Ne, Ar, Kr3?GD 
mW&2klZ&i,>Tm 8 j&<D##*7C*#Ha*"T?S5iBT 
z-JWAtf 7 0 0 1 - 1 2 0 0tT'7^-iH"^. d 

<D&oiz-rz>£* tmisfrizoiz* ¥mit&i*&mz± 

[0025] fcu<te£(0*aKma*i** 
snfc*te«*w*»±^©jESiuitt, mocvd (*« 

*Kffc¥«*fflJ*fi&) > CVD ({fc^WMffiffcS) 
&. MB E (»f8xt^ + v-) ffi* X/ty^U>^ 

LtMt^C^Tf^L, Mtc. WAIf#SiRR«i: 
LTMtm 7=HH:i9T, ^ a 0 a !)L<W 

& aftf s c ch €r £ o 

[0 0 2 6] ±iSL/!:BSftfi)c»ICT^-;HCckoTffl 

JUEKAtt. «*tfCVDifc«Cj:0, 7 0 0^-1200 
- ;ur&g «t 0 {£ DiS £ J: o Tf&m Srff o c ch ic d: -3 

[0027] st, z:<Dtizmiz* ^mfcmfttmcmn 

i, **<,>ttGaAs»Oft^tt*W*. *fcttS i ft 
0*JAtfS i i-y Gey SXt!^ + yrMST5 

[0 0 2 8] «Atf*l»*«l*«fi£t**^tt- 

ia^*«!»iaa^p + pfao(£^MiW«ffi^P 
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#U 0 18-1 O20 a toms/cm3 (Dffiffl* JfcfflttKH*) 1 0 
i9atoms/cm3 a*. pffl**fWftt. 8SdU-3 0/i 
mOlEH, jHB«l:ll5izmSK, *n>M*<10M 
-1 on a toms/cin3 OiEB, »C^1 Ononis/ 

s 0>»ffi# 1 0 ««~ 1 O20atoms/cni3 <7)SiB> 
t«<jl Oi9atoms/cm3 d £t!>W-3: 10 

[0 0 2 9] *fc, ^?LK/i{PJJ^bP + S 

S iH. pSS i i-x Gex 9\s—T<<y KB. 7>F 
-^Sii-yGeyl, nSSii-xGexyi/-f 
w *y KB. *5<fctf n + m*s*)n>M0>mzx.\Z9*>' J r 

SiS i Jf £LTte. 5F*fi*ilJK**l 0 i9atoms/cm3 g 
Jg. BSi¥^0. 5ummm. pSSii-iGex^- 

>y KiiLTH 5F«*»**U Oi6atoms/cm3 S 20 
RlPtfUmiS, 7>H-^S ii-yGeyl 
ibtlt y#0. 7, If^UmSS, nSS i 

1 

Oi6atoms/cm3 RJS** 1 Mm8S, 43<ttXn+ S 

S iiiLTH 1 Oi0cm-3gjg, 

#0. S/imgSWCtW^l^o a*3, P.C 
niS ii-x Gex VV—'T-i v KH + 09G e Olftfltlt 

xtt. -en^' ns«i:st sio x = o ^ e. 7 > k - ^ 

COS i i-y G e y £>y £T\ i*lB*t5«t*5lCt5C 
^"TSCch^b, AWtt«ftttfc»*d 
^C7)4 3 *CDT> K — :7*(DS ii-yGey Ipir^-r >J 7*3 

cfet5)t*«r3»fcBi!i;^»Swi:*«-e#sfc»- ss^«» 

[0 0 3 0 ] Sfc. ±56Lfc*»*H*C43Jt*nfflt>L/ 

ca>«£, *o«fflg«i:j£;i;t, sees, ^v&m 
comm. wtetoWRifitz-zti*. 
[0031] ^unm^m^vr. mM¥mi*m± 

WAtfKftttft:** : HC 1 ) 

ffiTdilCcfc^TX-/^>yf$£-r*. c<7)J:e>(c. iS 



8 

fc>#Tfi»»i:&*. fit, C(Z)ct5fl»^kS*lfcm 

tt, h— xe^^^^^EESiPrttcis^^TajScW^ff^ 

€?7W^M£n£d£;^b. T<Ttirc^cKCTAtf*#ft<nj: 

[0 0 3 2] l^lfc^b, *JLKBG>»*tt. -t^^ 
fc7X— iP^^SffitTMAtfR I E (RfE 
t4<^>X^^>^) . fcW*Xv hX 7 f>^ fil 
ttWffc^Wx 7f>?^^CMP (Chemical Mecha 
nical Polishing) If \Z&-oXffc£;?Z> Z£*> 

[0 0 3 3] ifc, *W#R<OritB«C*$l»T, S i £X 

fSSH tt*^5fi0)lR»^X«^tf S i2 Hz C 
1 2, S i HC 1 3 . S i C I 4 2$&m^2>Z£tfm& 
LH. fit. «^tt*B«»«C*W*«t'5^ > 

«fc-5x-y^>y*ffoT3iffi^««lHIfl*»«U» *<& 
ft. x5>3MK»#X«*.M!S i H4 • Si2He» S 

[0 0 3 4] ±JfiLfc*«bU<»41«*««)«il 

fe-5ir^iW«tt*«»JC«koT«lric"r*<k*tt. SOI 
[0 0 3 5 ] ^Ac. ^P)BlC^^^»Bt«. iS 

[0 0 3 6 ] ?jianfc#«n*a«:tt- M^±a>L 



(6) 



0-256362 



9 

[0037] ±a*L*:yn-;i^ &<k&¥mitm<Di&m 

[0038] mz. ^mm<Dnmm^m^xmmir^o 
L^Lft^b. *5£W&* z.<nmmm\zw&znz>*><D 

[0 0 3 9] CftMffll] H3H c©«i«i©«ja 10 

iiB*sT. art". ¥**s#* mx&mto8L\z#u 

/B^K-^nt, Jt«tt«AtfO. 01-0. 02 
GcmtSnfciMSiiS i lCctS9X7r«*W*S* 
1 1 (0 3 A) c 

[0 0 4 0] fit, c<b¥W*S*i n:WLt*S 
»imifl:«*fToT*»***i x^mz^nnm^ 

WSUfc. zaimffiMlz&^Tte* B2TRWl/fcli 
C0)«3\ H F : C 2 H 5 OH= 1:1* 

ffli^co ^ir, mn&3 Bratcfifftmffit* 20 

[0 0 4 1] ftf, OrnA/cm^ ^bl 

mA/c m2 ^tifi 1 »#ttT«»»«mauS-&Tff 
CO) lmA/cm2 <D{&mfiriT~8ftr$mn*TZ>1&n 

H 1 2 SA«$nfc (0 3 B) o 

[0 0 4 2] *fl, StffESrKS:. lmA/cm2 
mA/cm2 /\i;^j3 0 »»WT«»Wiwfl»flOS i±Tff 
C<D7mA/cm2 <7)*IS8S£"C8»Hia«'rS*a 
StiimSfT^fc. cnic«tO*?L****B)Bl 2 Stctt 30 
LTteffi^*IB*?L*JB 1 2 Mrt*»jfcSftfc*?LHIM 1 
2*«»lS*nfc (0 3 C) o 

[0 0 4 3] «Sitig(££, ^OfSliS«S^ r & : Scfc 

015^8 OmA/cm^ HiS^TO. 3&HiS«L, -E" 
<7)gii«*fPlhLTl»HfiliSLT»- Btf8 0mA/ 
cm2 CBftTO. 3tfrM»«U MfC^CDtgiim^rf? 
ikLTlfrRHiifflL-ag, Ii:80mA/cm2 {~^# 

to. 3f>ra<^a«T^Ppi^Mia*atifi*€:ffo*:. 

z.<D7~-)MZ* m&&*> i 1 2 ot:(c*<j2 o#p*i 
»ttT#i&u c<Biafln?#j5 o»na«}#ufc. ccd<£ 
^ic-r^i:, &?inmi 2©$iii 2 s3>atH*«F« 
Tib^c&o. ^%m\2ft<D, ^jimmt^mft 

I t<Dfttft (CCDRMtlZ* ¥#{*5f*l ltf>E§ 

KJMi 2^*)E3c$n-rjcasnfc 2 f £ WffSff 1 l^sffi 

T» grJinmi 2 (D&lzY^'oTfc&ZQMM 1 3rt*5E£ 
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Ufc (0 3D) . CO&mmi 3C(1 «»<7)tt'«i*Y" 
5^ ftmLTmtL?&&o\Z5£±VT^t]\£*mft& 
<*1 1 CO#ffi(CWLTm*SS¥^*S 1 4£¥*lttStt: 

[0 0 4 4] CKOct^JCUT^TLRIHl 2TJC#fifi* 

ic. sffljfi 3iz±2>&mm±\sTm&Mizm®{t2 

[0 0 4 5 ] CHSS^J2] d^JgW^OiTJi. 7^ 
-;U^fr^JS« 1 £ffijST*Emte* 0 3TIft9JLfc 

Lfc. T^^t>, 2 lC*5^Ttt, 0 3A-0 

3CT»Wl/fcIii:«tt)T*aM 1 2£^/£Lfc¥ 

SEES ixt^ + ytMlgli:«t^ 
T, H2 3?HM*T^^b 1120"Cl:fi2 0 »IH» 
ttT#i&U CCDiBSnr, CO^Jfi«2«C*5^^Ttt. * 

(Dm&iz&^Th. &?mm\ 2<D$k\&m\ 2s<nnm 

fr¥iBT*ffi*>frlZW0 * 0 3 DH^-tcfc^iC, *7LWB 
1 2T\ "T34*3%*?L»llfc#«»S*l 1 
KfflHJBl 3^»tt^ti:il:, 1 3iifcm^ 

jmmwwii 4***1;*:. fix, c<w£mmi 3\z 

tt, 7X-;W$IH** ^«fifi»J 1 KJtUTfi< Lfc, CCD 

[0 0 4 6] C^SS^J3) CtB^ffiMKlfc^TW:. ^JJS 
1 \Z «fc o T»fc*»»*« 1 6 ±tC^2Sfls:Bg<D^Sr 

t>, 03 a~0 3 DTSi^«w i tmm<DT.m^m 

SI 6±C, 04 \,Z^(Dm.mW\~mm$:^'f<£o\Z. Z. CO 

i 6 cd. &jinm 1 2 ±K*mR 1 7 <z>fieet 

^ffofco CCO^M^JtC^^Tti, S i#WflsRl 7* 

±iSbfc 1 1 2 Oreo 5 0ftf&<DT——)MD&. 1 0.6 
0r(C[^iaLT> S 1H4 M^B2 He^XCct^S 

mm#n> h-^coc vd (ft^waifflEKfi) *io» 

HfT^^ -^-com, end: Of£^aSo r )^n> K-^cDC 
VD*4 O^P^ff oTpi^J?$^ 1 0 um<DS \ ¥M 
Mn^xt^^ytWSlL 04fr*3^T. 0 

3Di»*-r*»»icttm--??*tftfUTa«tt?Bt* 

[0 0 4 7 ] [^JS^]4 3 C<0*ifi«IJw*ViTtt, ^SS 
W2Hcfc^>T?#fc¥«(*:*1fil 6±IC^^^SW-^IS^* 

*jK«3ttt*«*aiKi 6%nmTz>iz&i,r<D 
7x-;ub#PbW, rj80#p B ich$n. ^««3tr*5tt** 
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T»fc¥»*S«l 6±JC, *»«3tlfl«C, 14 1: 

^Tct^tc. £iinmi 2±.\zmmi 7^11, si 
7^±a>LAci 1 2 or^rz-wi, 1 

0 6 oncRHMLT. S i H4 4Bc£tfB2 He Jl^\Z& 
(7)C VD£4 O^Pflff otpS^f^^ lOumWS i »0 

[0048] ±.j&<Dmmm 3 i:*ffi«4tc«fcoTfpau 

Jt^n^tlS i ¥*H#fH 1 7 1 6 & 

WSS^S^hSS EM (Secondary Electron Microsc 
opy)T«KLfc. *»«3i:J:5lf>^Mt. ^*£#J 
4tCj;^>1t>^;i/B(rct^S EMtwcfc^SfS**, 15 
43ck^EI6(C^"r. cn^tf >7;UA;fc«i:tfBte. 
75M110) ET\ ±«A"|nj**<0 0 l>Afw-C^^)«> 
[0 0 4 9] Ctlb, If >7°;UA<h1t>:7^l/B££i£it& 

±)$<D&T--)i\z£%ni&&i\:iz£r>x. ^n-ena 

7*5«tVBI8tC, ^>7°;i/A^ct^Bc7D^n'€ : tlOD^f® 
it^SEMfft^^-rct-StC, *<7)ttffi*«Egft*. Hft 

\,*Z>Z.trf£>fr-Dtz. fit, ^l<Di¥Sffl«:Sffl^fc^C 
5, HI 9 (C^Tcfcofl. ik~C<Dfttfi* m~Jj 

fi<l 1 l>*ftffit L£6o<ms.&£i#o8ffitt-e<fc 
0, ;ift£<DlM*(0rtm><-3ri*rt*, [El 1 0 ^iKTcfc^ 
®M<0 0 i>Mtft5J;5i:s i IS^ffl* 30 

[0 0 5 0] flSH S ^§#H 4<©RWi, H 2 

r/;UBK*5^T«:, #J3. 5 — 4 umtte-ifzo ^Ut> 

[0 0 5 1 ] £ fc. '^fil 1 3 ICDHTtt, ^<7)^«{fc 
Sflsi ltmSghS i^IM^^iJSt^ftW 40 
15co*$(i, H2 0#i:L£:-tf>7 r 

JtU H2 7:x-;i,8#Pp1£fi< LAc, -T^:t>^*'J8P#ra 
i:Lrc-tJ->7 0 >iI/B^^^TH, *S>WKJl 5tfm£TF<B 
ttWfifiLT»4Lt. -Tttfc^- 7XL-;UfH¥Pn1£ 

[0052] cn^^ffi^e,. »tsft*«*ii4© 
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[0 0 5 3] fit, ±5aSLfc*JS«3t5.k^4lC«t* 
*«»**Sffl^T. -£-<B¥a»frflS 1 7 ^PI^13 

CCD^MBWRl 7 CO, ¥»#S#1 1^6(7) 

ffi#S«£:ftfc¥*fMB 1 7£, ¥*#S#l 1j^«E># 

flD«^©*«i«t*J8«l5i:LTHl 1 «r#JHLTKW 

[0 0 5 4] C0^1WTH, ^JS^J 3 ^ 

fctt^lSBW 4 11*5^-50 4 tC^LfcWWKi 7 0SiW 
xt^ + yti^Ml7±i:, 0«*_tfSiO2 lc£ 

l 9&t«^TS (Hi ia) . coojg^rte. *»«HwJ: 

-Pn<Z)Sffi«:Ji0*t)il:T«l3jR7^— U >^T^>^fi 

^<7)?^, 1 3fi*5WSKWJCj:t>T, * 

WttIR 1 7 ffi#S« 1 9 <h«ic, ¥»»S* 1 1 cfc 

^•6*iaisn^¥a»fls:iKi 7cn ^Kmm i 2t&«»^ 

(7)£e>fC-f 9(C«*»1 8«:^LT¥ 

S2 o^sens (HUB). 
[0055] mrnrn 3-5 fctsi^xtt, £jinm 1 2 ± 

KB 1 2 0>»J5S*fif otgll, 7x:-;K;:«k££iHJB 1 
3 4Dctr/mSH B H ¥^^/i 1 4<Z)»JB8«:fT ^O^tC. 

grimm 1 2 ^x7f>^it*f5 B B H ^i 1 4 
^SKiciSMU, c^sM^nfcmiea^w^ii 1 4± 

(D^mmz. mmme tLxmi 2&&MLxmw-f 

[0056] mmme) zo&mmiz&^xit* mm 
m2xmn\^tz^j\k\z^r>x, ¥^*s*i 

&fk<Dmmitm.$:'iToztiz&r>x£>?imm 1 2$ 

JfctfcU ^cd?^, ^/£S iie? + ytM58ii:* 
^T, Hz SBUtTSfi*^ 1 1 2 0t^T$-J2 0^ 
WT#iaU- 10)1 12 O < CT^8 0#Po1cD7x:-;U^ff 
oT^TLRJB 1 2tC'4SM)il 3fl0*fi£t. ^nc7)±(C# 
»liapW*IPIl 4fc*lS-r*ffla*ff-5 (El 12 A) o 

[0 0 5 7] i^T, Xfc°37*>-WUJ5££3£grtlC, 7 
--^iBStraUKcofiS-ra:*)^ l l 2 0tt«i 
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<t*m ({fc^5C: HC 1 ) i:±4HC i #x*«at 

14^W:8ITS (01 2 B) o £H>T^<7M£> 1 
0 6 ortzBiBLTS i H4 #*£ffltr*fc»««#n > 
K-T^S i xhf^ + S/^;UJ5)cfi*3 OfcfplfT ot, ¥ 
1 7 (DricKSrff ofc (B12C) . COfiJIICt 
oTM$n«i»H 7 0)»Stt8 umTfcofc. 
[0 0 5 8 ] £<Z)¥*ftt«l 7±(C, »«ffi|2 1 

S<S 1 9 £1^1" £ (il 2D) o C<£>*1?#S1& 1 9 IZ 
8^atlfc*»#ll 7£* Sfflll 3tr*5frtSffiWftC 
J:oT, fi}#*lfil 9<h«iC, 1 1 0 

j:«»«*aw*2 i S&2 o^fibni) 

(gii 2 e) o z<Dh^. ^mfc&fci l^s^msti 

[0 0 5 9 ] C<0fllttW6lC«fcoT»ffiSftfcSO I S 

«2ots, *oa»ssi 9 tLT7i/+->y;nte* 

"T^S^fcL 7l/*y^SOlSfi2 0tLt««t 

[0 0 6 0] £fz. *5&Wt** ^(0«i*»*C, 

[0 0 6 1 ] [*KM7] C0)«JC*3^Ttt, ^ffi^J6 

is i i ±<D'£mm i 3 ^itM^nfc^w^ 
H41I:, xt^ + ytMfii^i«n» 

fi)c$nfc¥#i*:**S:ffl*TS (0 1 3 A) . 
[0 0 6 2] XK^ + ^r^fiS^fc****! 1 7 

/£T£o CCO^SS^J-TH, MOS-FET h 
S»Mih7>y^^) Cct^CMOS (Complement 4 
aryMOS) S*"rs»«ia»ft»JflcUfc«^T, £0) 

(BfiMMfctrvbij>4 LOCOS (Local Oxidation of Silico 

n) tz^-DTfrmmmms ^lt, mo 

S-FETW»riESl:, «A'tf*««eRl 7<Z)affi«ii6 
WAtfCVD (ft^WIfflfSfi) ife«C«tr>T**SaS i 
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5 3T(Dmmz. ZLCOtf— MS5 3 ^VX^iLTtt 

^> y— Nttss 3coffljs(c^jx.«s i 02 iz,t£iM 

DD (Lightly Doped Drain) SMO S — F ET&iST 

[0 0 6 3] *<^s, ^ffiWJc«xtfs i 02 iz&z>m 

tlfl 1 COSH^® 5 7 Sr^TS. Ccom 1 <D&&M 5 7 

cfc*S5 2<&«|H]«a«5 8*r»tfU cncD±fcm2<£ 
Eli5 9S»«n. C^m2cDSH^/i5 9H ^2 
<7>Jf HlfiJlSB 5 8lC??SU^ri>^^ h*-JU£iIt; 

(01 3 B ) c 

[0064] z<d£o\z, ^mttmi 7 tzi&j&vtzmm 

jfil 9**ai5lK*<«fi£Snfc*9MWKl 7_h. Lfcrt* 
5 8±i:«&Tfth%BtTS (0 1 3 C) . 

wfisssi 9 griinmi 2iz£z*m 

gt(3^LTlMJ#S1S 1 9 lcW«a<£Ute^S«<D«»3a 
[0 0 6 5 ] fc\Z* ¥mftm& 1 1 chffl^SS 1 9 £<D 

zoffi<Dimzno<%m®i6 2&xm'?z> (013 

D) o 

[0 0 6 6 ] Z.<D£o\Z-?Z>t. IM^Sfel 9tC. glB 

sR^jgjKsnfc^wwRi 7 \z&z>n%i¥mi*tfj&fS. 
a. fflj#*«ti9*«. 7i/*^^aast*4«6 
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[0 0 6 7 ] ±SEUfc*«IH»SKH45^Ttt. 0»* 
<. m&MTt LTtt, CMOSClbtlf, 

[0 0 6 8] *B«»S:^sa^t-jB 

[0 0 6 9] (^SS#J8) COmfifi«JtC*5t^Ttt. 23tt 

**|H!*?L*JI1 2M^«$tl^MSIl 2t»« 
T£„ fit, C(£>¥#{£gf£i lfc, 
*v*;UjSfi3£ttK«fcoT, H 2 *ia*T»«lTft 

fr-^rx— cotx— Mt. ^i&a*€> 1120 

tlClfi2 0#M»ttT#iBU ^©»*Ttt3 0»|IB« 
JSbfc. ccDck-plcT**:, IblXMM l 2 OD^BIf 1 2 
S<0^ffia*¥ST»6ri>fC&9. Mill 2^, $- 
5FLRJH t 1 liKD^fflflUc, 

ttfi-rsa-iHIBl 3****"T* (014 A) p ^co&, 
*7LHI»12£. HClCJ:oTX7f>yiTie H B 0 
**tWl4*»«l:«ll/, Zti<D±lZ, ^ESil 
JWSSfflBK, SiH4 ^<tB2H6*X 

BrtU 0 »9atoms/cm3 CH-^snfcp* S i fcJ;£g§ 
1 ^^jf 1 7 1 S»J5KL, B2 Hb *fX0>«E 

S£^MbT. S i Xtf^ + vWHSfi*: 2 0 »Pp1ff o 
T. #n>B**l Oi6 a toms/cm3 K — ^Sn^itSfiS 
cop- S i lc<fc*SS2<z>¥*»JI 1 7 2£J£flEU 
Bz Hb ^fc«ATPHj *fXt»«LT, IW* 
vWW££*4 4jfAfroT, K20M»I13 21 
(C, U>P*U Oi9atoms/cm3 cOi§i^S(C 
n+ S i \Z&Z>W,3<D¥mfcM 1 7 * 1 

-»3C0^W*IB 17 1-173J:0^^P + -P-- 
n + «i8<&¥«#IRl 7£^tfcL£: (B14B) . 
[0 0 7 0] CCO*Hfifl«JH43l^T^ lWt"> 

t^*3lftRi 3 1l;a?SMi:c):^TS i O2 RT 
&fc%iS9l<0l6*R2 6*»«L, 7*h'JV^77^ 
K££A e ^-->x»y^>y£fT otiift^lliSSi 
053>^^ htfT^BBO 2 6W*»flcT*. 1 
6WIJ, WeoBBIlt«}*bTBI«c*Jtr»Tlttfflti([aE-r 
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6gT&£,> fit, ±ffittlC&KR0)*»£fir^. 
h U 7^77^ JCcfcSA a *->Xv5f >y£fT^TP^ 

fioTX h 5-f W4EII3 7 «r»flrr« 

(114B) o ^©«««Cl»LttE«3 7*»*-r*ft 
JSKtt. fllAtflSS 3 0 nmCDT iR. I?$50 nm<7) 
P d, m$ 1 0 0 nmOAg&JH^cXSFU $€>«C^tl 

10 MlfU. 4 0 0"CT2 0-3 0»IB<O7- 

[0 0 7 1 ] *C, d<B3gffiOTlC*50>TW:, Xh^-r^ 

«ottffitt^uttE»3 7±tc. ^n^ninbicfaS 

n<0±l;:2t3fla>*j&*8J2 HCcfcot, jg^£&4 2£f£ 
(0140 p «ffi&^LteE«3 7^<7)Wtt» 

:tibSlS4i(l -ta)-«Bt>K«iasa&, Witt 

20 [0 0 7 2 ] 1 chSBJSS4 2i 

*«#|14***#*#1 l«fc0. «■ (»») S 

n, »*hs«4 2 ±ic, *»*ri 7*«»ftsnfc»« 
¥«h*2 3/>q#bn^ (a 1 5 d> . 

[0 0 7 3 ] £0>»^ Ml*»#2 3©«llli:tt. £ 

U SJC^JRK**ftUTtfl*a>BK««2 4t*J5fi-r 
:w^^clt, y«J>hS^2 oi:p+ -p- - 

$n>6 (0 1 5 e> 0 z.<n±mnffi2 4u, 

[0 0 7 4] ^c7)ct-9tCbT^fi)c:L7t*:^m?t&(4, Sft 
i»imffi&^WiESI3 7#, 89JS«4 2JCctoTHt> 

[0075] ^rc, z<D£o\zmnm4 l&nmzmtti 

[0 0 7 6 ] Jiiznc^&g^SS^J 3-8 H*5^T, 3SiHH 1 
3f3*5ltS»««Jrasnfc*W«:*<*l Itt. 

n^noDWK^w*. *w*«ibi3!MS«. 
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[0 0 7 7 ] »£^tt, ±i$Ocfc-5«CLT»ffll^ 

±otasftt*»#s#i it. 

fif*S<£l 9 iLTJH^* £0>«€rcD— 
[0 0 7 8] C*JB«9] Ctt^ifiWK^Tfc, ^SS 

«i-effl^fctra«<os i Mb b b ^mi i 

Lfz (HIl 6 A) o CKB^MBttfittl 10>SM«:fU6« 

iii2S(h, cn(cJtL!B«r^?L2p**""rs*rBi*?L 

$11 2M**«fl£Snfc*?LilJil 2£*dEbfc (0 1 
6B) o fit, C<E>#*l#Sttl l£, SES iXt" 

^vtMisiCctoT, H2 mmm.*px&M^ 

at5Slil3#8tTS (016C) o CC7)i:3tC 

A¥WttJll4, 2 ft. Cft£ 

9TIBlc*3^Ttt, ¥*?ttSttl lSi tLTBS. 
[0 0 7 9] ^com, ^?LStJl 12$, HClCtot 

x^^>^LTm*S B B B¥^*H 1 4*nasfc»M-rs 

(01 6D) o C(?)cJ; 9 cnaclMU^^B 0 ^^ 
H4±i:, M*tfs i lc«fc*¥WWRi 7*xK** 
fit, COS 7<D&m 
lz, tBlkflll 8$. flsjAtfS i*»Ml 7co«ffi«« 
ftJC«toT»flc-r*. (S16E) . fLT. C(Z5«fi& 
■ 181CS i SfifSflZ 1 9 C0«^tff -5 (0 16 

F) „ C(7)JS^Ji, ^JxJii^S ifflf#Sffil 9&T)), 

T\ «A«*t**P»I*5l^T, H2 0 0 0 

[0 0 8 0] -t<0». ffif#Sffi 1 9 jc»&snfc*w# 

&g 1 7 £jim&s¥«#ii i 4 tmz. mmu^mm 1 3 
a>«aHc«toT¥»»**i ia>s#srr£ (01 6 

G) o Z<D±o\ZTZil* fiEfSffil 9t3«fijRlil 8$: 

frUT¥*<*Ri 7 43cktf 1 4#»&a 

1 1 S 1 *«»ISh5. 
[0 0 8 1 ] CCOJ:e>[CLT, il6A-116GTH6 

**v»tt3tyiJWlcff 5. o£9> 116A-I16GT 
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m, ^iizmmizmi 6a-hi 6 GxmwLtz-m<nT. 
mz&z>m<Dm3<Dir-m • • • tfx^ 9, ceo 

m 1 (Dftm&l-tZm 1 6 FT^Lfcfif#SK 1 9 
LfctW«^^«^*T»«Snfc#W^a(*:l 1 s 

0 i:±ot«fiSt5. fix, m2<Dftm&vzm 1 6 

Ft/TlfcfiftSIS19S, CftcfcDfft, fe^^liffir 

[0082] c<7)J:o(clt, 0tj^«so i mfc<Dm& 

T^^^lCctoT^D^M^S* 1 Is (lis 

0 , 1 1 s 1 • ■ • ) s&xs 1 9 1 Lxmrnrz 

[0 0 8 3] C(7)i££r<D}Sf#Sftn 9 chlTffl^i) 
1 1 s ti. ±i£L*:<fc5fc 1 0(00 1 6 A — 

mi 6GTmwistz-m<DT.mz±^T5£&Lfz¥mfc 

&ft&m^%m&\zm*>tlZ>h<DXt*U< . #SS£ft£: 
20 ^^f^S^ 1 1 s £Stfffl»<0¥WW*# 1 1 £ LTffl 

^>brc¥^^S^l 1 s CMLTfiltlfil 9 tLTfil 

[0 0 8 4] ft, *^iC^t££Pif 1 3 43 cfctf 

i£ [>£:<£ ptC, JT^*. 64^ttHe, Ne, Ar, K 

30 [0 0 8 5] ±aUfcft«Ttt»«fKJBK*ff "5ft 

[0086] ±m<Dnm{£igL\z&\t*T . ±m^tmm. & 
¥*<*ib 1 4 0>^«ttS{* 1 i**s<o««*. ZL^tcgi 

Lfz£o\zn&&m\ZJ:r>TftoZ.£tfX2Z>. Sfc, 
[0 0 8 7 ] ^Tc. »«ffc««S:* 7 fk**tX^ y- 
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[0 0 8 8] B«ft:ric+l:3t6!HS*i"*^<t»w«fc 
•5. ^-7LK@ro^®C0IHI£bCD^4^*L<^;0. Xtf? 

-a x e ? * -> -v )v*m&m& m&L? & c <h wxz 

[0 0 8 9] *fc. ±j£Eb^J;r)(c. *mw\zi$^X 
Nil 2±icjf^bfc¥^^i 7icJ;or, 0yx.tfiiS 

^wi^sT-ix^ta. ^mz-r<ntz^mwmi i 

£ 1, T fix tf * * > -V KfE £ n -5 Ot 

<. n9Mibfc<fc-5tc. tissue, #hrji. zaz&z 
t» ti c n t> ©fg« ir J: -3 t fgcrr 3 c £ 1> t £ 3 *> <£> t 

[0 0 9 0] Sfc, *®<*:HSl 7tLT. ->U3>S i 

izits i m^mwi^t LTW&mmtf7.<Ds \ c i 
4 , s i hc 1 3 , s i 2 H2 c 1 2 miz^zf&mmi 
*u<. mx&xmmmz&vz&vgytmm&mibz 
tzubizmmiz^mwa^^^^^izit. ¥mttm<w$. 

Jiir^ioTHC 1 (C«t-2.X-y^>^$-ff -3Tg, 
>SA7S i H4 . S2 He ^(CJ:-2)EEBS$:fT^ C 

[0 0 9 1 ] ±i£Ufc#fgB;3K=fc5^#tt:gtt: 30 
Sil6) II&t^Tte. ##ffcgttlltC. Sff*15 

£•(3. 1 3 t>L< (±St>C<*: 1 5 gflscog-^ffi 

A¥tWMi 1 4 £<O^J£t#iltll£UTm>3«£rtC;fc^ 
Tt>. ^JAtf/N>K'J>^(Cii^T. dcD'£?|s]Jf 1 3 75^ 
*ffl:SfC^T&cfc?&*SI$&£^M^>0&Ti*. £ 40 

it. ftM&&-gtrz>iz®iLTt,tz.<n3imm 1 3<7)£ja 

(C o TfilSl fC ftm. £ 'U ? C £ ffi-V £ Z> £ 1 J -5 i§^F 
AbT. C K> 1 6 4fflO>TfI¥I*^. d 

[0 0 9 2] £tz, *mwmm-JifelZ<i:tU^ 
1 4 £<DBfKZ'i7Z>bo>-C$>2>rf, Z\<D&1inmcDBl$. 50 



m&m%. fr-3mmzmjz-rz>z\trfT%z>. 

[0 0 9 3] ^LT, *%WJj&lZ&^Xi*. mmisfz 

cfcptc. mmtf$.mzT--Mzj:-iTQmm&£zfm 

;UiC VD&lZcfcO. 7 0 0t:~ 1 2 0 OtWSST'ff 

feiz&^Tmi£2ntz'&mm&£zfmii£&¥mfrm<nm 

[0 0 9 4] *fgHJ5^ia^ffi(C<ttlti. 

« i 6 zffif$.-rz>¥mftmi* 1 1 ii. simji i 3 ic*5tt 
z>mt£gk¥m<*mi 4. ¥^^1 7©^jft:i 1 

iot, #ag^StRl 6 ^#-5fcS3(75#agf*Sfls:l li 
oT«i;t(?5&. xt°^ + ->v;HSfit-J:oT*i^ll 

[0095] sfe. *%wm&Jbmiz&tii$, *mttm 

±(CS^Sfe 1 9 £ LT, yj > hStS^if^SffiS:^ 
1 1 ^'iCDiiigti&ff^ t^?J5m&mZ>Z\£&-C2Z>(D 

z.<Dteim& 1 9 vmsuzmmizte < . ^nts. 
t7 = 7?, mflgn. fi£*A^co##^ri(75 

[0 0 9 6] 

■dT. LTztf-oX. h^fc-DTSiST^-Si:^^ 
[EBSco^m^^] 

[H 1 ] *%wfii£&nm^zWjm<tf$.%imcD~m<nm 

[H 2 ] *^Bfl-^^^^^^|5gtift;0t^^roft!lc»WCD 
[El 3] A~Dte. *^"WtCcfc^#^*S^^t#«.-SS 

[@4] *^Dfl(Cj;^>^j3^S^<7)-CS)(73©rSillT"$) 
[H5] ^^B^l-^^^^^S^W-gijroS EMUf* 
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16] *%imz<ti2>¥m&3 i #<»m<nm<»sEMigi-e 



[0 8] ^Bjict^^^S^CDtoCD^JroMtCffi^^ 
[HI 0] *^Hqro^|cgt-r-2)^Pg<7)?vW^<&* 10 

[011] AfciOtBtt. *^B^{cJ:S^8i^^^wS! 

[0 12] A~Et±. *^i:«t5SOlSffiWS!jfi*- 
r£co-CT«)Xe0Tfe'5). 

[013] A~Dti. *%wiz&2>m&®& ; &&on& 

Jj t £ CO - M © I @ 0 T * -& . 

[014] A-Cli. *5!^JC«fc-5*l^mMcocoiSii^ 
?£cd-#J©i*§0 (^coi) * 
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* [015] DfcJctfEte. *^B^(Cj;-5*^«?ac0C0£i 
ii^ffico-CS)COXe0 (^»2) 

[0 16] A~Gli» *%B^iCJ:-5SO I S&WSttS*" 
ricoffico fiajco IS IT $> S „ 

[^^roiftBj] 

1 m8?JS«E«N 1A ^lffltt, IB Sg2»t§. 1 
H mo, 2 Btftftigi, 3A. 3B 11 ¥ 

1 2 ^TLKIi. 1 3 gfflJR. 1 4 m*g 
A¥*ttJI. 1 5 1 6 #^Sffi. 1 7 

(t>L<tt»»K) . is mmm, 19 a 

2 0 SOI Sffi. 2 1 26 $fii 

IE. 2 7 3 7 tt&ttk>U3£tt. 4 1 

jgm^. 5 1 Kffimmm, 5 2 y- i-jennm. 5 
3 y-hms. 54 ■tKKC*— 55 
««. 5 6 mi (oifnqteiKJi. 57 ^i«sm 

5 8 SfS2GDJl P B 1*&iil». 5 9 Sg2 0>E8l)g, mi 
O^mfcm. 132 S2©¥iM. 133 HI 3 CO 
171 ^10)#$M. 172 i§2C0¥ 

m&m. 1 7 3 m3co^ag»;sM 
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